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The t,emperature at, Blue Hill was about 25' C. At 
S p. m. it. was 18.9', the dew oint 16.7', and the mas- 
imum of the day 2S.3' C. Tferefore, the height, of t;hc 

ot.eiit,ial cumulus base was ahout 1,000 m. above Blue 
El ill, or 1,200 ni. above sea. level. Thus, tlie fire-formed 
cloud seems to have been hut litt.le, if any, higher t.lirin 
the elevation ttt which clouds would have formccl ii:it.- 
urally. 

Thc fift,li esaniple was ohserved n.t4 Lindeiihur 
ninny, on .July 39, 191'7, by Dr. H. Hcrgesell, tin( II de- 
scription wit.h a p h n t q p p h  was publislieil hy him in  Dns 
Wett.er, .nugust-sept,eniber. 1917, pa P S  17S-li9. On 
that date a lnrge forest fire occurred an! the smoke cloud. 

. niountiiig to 1,355 nietms, J.lecame liniiteil, for t,hc most. 
pa.rt,, by an inversion of t,empcra ture (ohserved 1:)v kit.cs 
at 1.000-1.200 met.ers'l. Over t,he hott,est. ,art. of the fire, 
how-erer, the upcurrent was warm enoug ! 1, wit,li the aid 
of the latent lieat from condensation, t.o push t,hrough 
this 1imit.ing inversion layor and to form a. cumulus cloud 
wit.h an apex rising t,o 1,SOO nietcrs. 

7' 

The last esample is that! given by M i .  Reichelt on 
page 144 of t>hihis issue of the REVIEW. The height of the 
base of t.lie cloud ohserved was nhout 1,500 feet and that 
of the t,op 2.500 feet (npproximnt,ely 450 and 750 meters, 
rcspcctively). From t,lie data as to temperature mid 
humidity given, tlie height of tlie potential base of 
cumulus clouds a t  t,hat t h e  WRY 750-8.50 meters. Thus 
i t  seenis t,ha t the moisture conhined in the burning 
leaves added so much huniidit,y t,o the nir t,hat even n t  trhe 
high tempmi ture of t,hc rising column condensn tioii took 
plnce nppreciahly lowrr thiui would have result,ed froni 
fireless conwxdon. 

From t,hese esaniplrs. it appears thnt the height a.t 
which cumulus clouds will form over fires ilopends large1 
on the dryiiess of the hot, :iir nscending from the fire : a n k  
t.licrefore, t.li:xt t,he height, of tlia cloud ha.se is generally 
greahr owr hurniug huildings t.linn t,he height4 of the 
pot.eiitia1 hase if there were noiminl couvectioii, but less 
ovcr burning lenvcs or other rnat.erid cont~riiiing much 
water. 

RESULTS OF OBSEBVATIONS OF CLOUDS DURING TEE SOLAE ECLIPSE JUNE 8, 1918. 

By S. P. FERGUSSOS, Meteorologist. 
[Dnted: Weather BWC~U. Wsshlngtnn, D. C.. M a y  3, 1919.1 

0hservat.ions of the kind, amount, direction (azimuth), 
r e h i v e  velocit,y, and positZion of clouds were received 
from 17 stations equipped with nephoscopes and locnt,ed 
within or near the zone of 90 per cent *totality: also, 
there are nvnilahle a.t these ancl other stations, notes con- 
cerning clianges in appearmice of clouds, uniisual phe- 
nomena, etc. At two stations nephosco es were impro- 
r i d  by the observers, and a t  n thirc Q nzimut.lis were 
ol->serrecl by means of. a compass. 

Ohervations of nzmuth, etc,, were made every half 
hour from noon local standard time until the last regular 
obacrrnt.ion of the day, exce t cluring the period begin- 
ning an.hour before and en$ng an hour aft.er totality, 
when t.hey were ninde every 10 minutes. 

Talde 1 contains all the data of azimut.li a.nd relative 
\-eloritmy of clouds observed continuou4y during the 
ecJipse, excepting those a t  stations reporting se.v?re 
thunders tornis and s tations where no change of condit.ion 
was observed. The data from the latter a.re referred to 
in the notes accompnn ing the table. 

are plotted with reference to the position of the shadow 
according to the method em loyed in the study of the 
winds and described in the ~ W I E W  for January, 1919, 
47: 13-13. The data are given for each 10-minute m- 
terval before and after t,otality. 

As in the instance of the wind at the earth's surface, it  
is to be expected that the direction of motion of the lower 
clouds, and perhaps, under estremely favorable circum- 
stances, that of the upper clouds, win be affected by the 
eclipseshadow. However, since the mean velocity of 
the wind in which the clouds float is higher than that 
of the surface wind, the influence of the shadow will be 
definitely measurable on1 when the velocities of the 

instance of the lower clouds accurate measures of the 
direction often are difficult to obtain, particularly when 
the conditions are favorable for loca storms and the 
coni lex movements, horizontal and vertical, of parts 

general drift of the air. 'In one im ortant respect 
observations of clouds are of greater va e ue than records 
of wind a t  the surface; they indicate motions of the free 
air uninfluenced by loc.al topography (mountains, build- 
ings, etc.). 

I n  figure 1 the actm 9 observations of azimuth, as made, 

upper air are relatively s Q ow or below normal. In  the 

of t R e same cloud are likely to be confused with the 

As stated in the discussion of the winds recorded 
during the eclipse, the meteorolo ical conditions generally 

because of thundcrstoiis and other local phenomena, 
and for this renson many of the records of cloud observa- 
tions could not be used. One very favorable circum- 
stance was that the velocities of clouds in nearly all 
instances were unusuallv low. 

near the shadow-path, were uii 9 avorahle for this study 

FIG. I.--Chanqos in tho directious nl  clourls durinc tho solar eclipse, Juno 8,1910. 

No data of diurnal variations of the direc,tion and rela- 
tive velocit of clouds are available for the United States 

u per clouds tends to become more westerly in the early 

For esam le, clouds moving from azimuth 130' at 10 

back to 130' by 6 p. m. It is re:isonable to suppose that 
the same kinds of clouds follow the sime general law, at  
least approsimately, n t  stations in other arts of this 

diurnal 
periods are small and that unusunl. conditions prevailed 
on June 8,  it is considered iiiadvisable to attempt to 
apply corrections. The average duration of the eclipse 
at  any station was about two houis and the difference 

esce t in d ew Englancl. Averages of hourly observations 
a t  B f ue Hill Observatory show that the direction of the 

a F ternoon ancl return to the original point toward evenmg. 

a. In. wou f d very probably change to 110' at 1 p. m. and 

country; but, in view of the facts that tiese P 
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in the time of occurrence of totality, between the Pacific 
coast and Florida, about three hours, consequently it 
should be possible, with a large number of observations, 
to ascertam any measurable influence of the eclipse 
re ardless of diurnat changes in direction 'or velocity. 

kferr ing to the directions of clouds plotted in figure 
1, it is quite apparent that slight changes in the direc- 
tions of the upper currents are indicated, of which the 
amplitude was smallest a t  the cirrus level (9,500 meters), 
larger a t  the cirro-cuniulus and alto-stratus level (7,500 
to 5,000 meters), and largest at  the cumulus level, w!iich, 
under the conditions revailing on June 8 ,  was higher 

level. Generally, the changes in the directions of the 
clouds resemble the changes in the direction of the sur- 
face wind indicated in figure 6, published in the REVIEW 
for January, 1919, 47: 13. At St. Louis and Evansville, 
where cirro-strati were observed, the eclipse occurred 
late in the afternoon, and since the influence of the 
shadow must have been small, it is possible that the 
slight changes reported are the usual variations to bo 
expected between individual observations; but it is 
significant that these slight variations of direction are in 
agreement with the dianues observed at  other stations. 

The observations of raative velocity are somewhat 
irre lar and are insufficient in number for the purpose 
of cEtermining resultant directions ancl velocities. TO 
obtain accurate or comparable resultants it is necessary 
to know the actual height and velocity of the clouds at  
least a prosimately; and no trustworth data are nvnil- 
able. $he heights of the cuniulus an B strnto-cumulus 
bases could be computed from observations of the 
dewpoint, but separate observations of the tops and 

than usual and probab P y a t  least 2,000 meters above sea 
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bases were not made on June 8 ,  and since on that day 
the vertical extent of these clouds was considerable, 
resultants coniputed from existing data would very 
probably be uncertain. It seems likely that some of the 
irre ulrtrities in the relative velocities niay be accounted 
for % y assuming that successive observations were macle 

arts of clouds differing coiisiderably in hei ht. 

cumulus indicates a tendency toward a minimum near 
totality; and the data from Pocatello, directly in the 
eclipse track, and Olilahoma, a little to the south of the 
track, show severd masinia and minima. T lp  alto- 
strritus observed at El Paso indicates a slight minimum 
10 niinutes after totality followed by a niasimum 35 
minutes after totality. The relative velocity of the 
alto-cumulus at  Wichita increased steadily to a masimum 
near totality and thereafter decreased slowly. 

S~srn,iz~;~.y.--'l'he results of observations of clouds 
during the eclipse of June 8,  1918, indicate that the 
niooii's shadow causes a slight change in the condition 
of the atmosphere even at  considerable heights above 
the earth's surface. 

It is possible that studies of these phenomena may be 
of iniportance to meteorology for the reasons that the 
data are of aotua.1 changes of condition of the free at- 
mosphere due to a single cause-the temporary cooling 
of the air--uninfluenced by errors clue to topography 
(mountains, buildings, etc.), that so often vitiate records 
obtainsd at  the. surface of the earth. The q u i  merit 
required for nn intensive study of eclipses is simp I e and 
inexpensivc. and if ani le time is allowed for preparation 
it is believed that furt1er effort in this field will be more 
than justified. 

 lie re1latix-e velocities of the cuniulus ant f strato- 
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TABLE L-A:itnuth and relative i&citg ?f clouds during the solar eclipse, .Jiiae 9, 1918. 
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The azimuth or direction from which $e cloiids move) is oxpressed in degrees, heginnin with south IOD or 3W'i and reading clockwise through West (90") north ( 1 W )  md 

east taio') to soiitb. The relative velwlty IS the distmee, in millimeters, traveled in 25 s?con%s by the cloiid image when the rye of the olperver is 12 centimeters) above the mirror 
of the nephoscope. 

. J  
NOTES. 

Rsf&k, V"ash.-Admuths of clouds were obtained by  means of a nephoscupe devised by Mr. H. W. McKenzie: instrument accurately 
graulcated to 5'. 

PortIand,Orrg.--4t 3 2 3  . m. k - C u .  clouds rapidly grew heavier, and a t333  were chnnqing to St.-Cu. Jit 3:43 strange stratified clouds appeared 
Roddenly in the northwest, fong thin lines extending from soiithweat. to northeast. Theqe rlniids cnverpd ahorit 0.3 of the ~ k y  and were unlike 
nny clouds the observers remember having seen. This unusual clourl disappeared a t  : 3 : 3  p. in. At 4:03 p. m. St.-Cu. lwgan to change Ixw!c 
tr, -4.411. This change may have been apparent and cawed hy the change in light as Ihe eclipse prngresacd, hut was noted by two obser\ers. 
(See descri tion of a somewhat similar phenomenon p. 152 below.) 

Rcno, %fu.-Observntions of ci. and Ci.-St. also were made, but these show n uniform change of azimuth from 70' at 12 ni. to (15' a t  6.56 
p. m. 

Roaurll, N.  He.r.-OhRervation~ of the azimuth of Ci.-St.. .4.-St., and Cn. were made by nienns of a pocket compass. The azimuth of the 
Ci.-St. and A.-St. changed uniformly from 170' at 11 a. m. to 120' at G p. ni., while during tlie same interval that of the Cu. changed uniformly 
from 20'  to 270'. 

hhnsas Cvy, .Mo.-The azimuths of clouds were obtained by means of a nephowope constructed IJY the observera. Messrs, Connor and Anderson. 
-4 circular scale ruled to degrees was fitted to a mirror 9 centimeters i n  diameter. 


